On the basis of previous literature,
Ref the monomer molecule (DPIA, compound 3) and the coupling product (oligomer 4)
were synthesized. The synthesis route was shown in Figure S1 . All of the chemicals and solvents were of analytical reagent grade and used as received.
Figure S1
Synthesis of compound 3 and oligomer 4.
Dimethyl 5-(dodecyloxy)isophthalate (1). Dimethyl 5-hydroxyisophthalate (3 g, 14.3 mmol), 1-bromododecane (3.56 g, 14.3 mmol), K 2 CO 3 (1.97 g, 14.3 mmol) and acetone (150 mL) were put into a 250 mL flask, then the mixture was refluxed overnight. After cooling to room temperature, the mixture was filtered and the solvent of filtrate was removed by rotary evaporation. 5-(Dodecyloxy)isophthalic acid (2). Compound 1 (0.858 g, 2.27 mmol), NaOH (5.044 g, 126.1 mmol), EtOH (100 mL), H2O (25 mL) and THF (20 mL) were put into a 250 mL flask, then the mixture was refluxed overnight. The solvent was evaporated under vacuum to about half of its original volume and treated with diluted HCl, after filtered and washed with water to afford light yellow solid (0.56 g, 70% 
5-(Dodecyloxy)-N1,N3-di(prop-2-ynyl)isophthalamide (3).
Compound 2 (0.5 g, 1.428 mmol), prop-2-yn-1-amine (0.157 g, 2.856 mmol), DCC (0.589 g, 2.856 mmol), DMAP (34.9 mg, 0.311 mmol) and THF (50 mL) were put into a 100 mL flask. In the dark, the mixture was stirred at room temperature for 24 hours. After filtered, the solvent was removed by rotary evaporation. The residue was purified by column chromatography (ethyl acetate/petroleum ether: 1/2) to afford light yellow solid (0.36 g, 60% Oligomer (4). Compound 3 (61 mg, 0.144 mmol), DMSO (2 mL), pyridine (69.1 µL) and Cu(OAc) 2 •H 2 O (2.8 mg, 0.0145 mmol) were added into a 25 mL flask successively. In the dark, the mixture was stirred at room temperature for six days. Then, the mixture was diluted with 1 N HCl (7 mL). The resulting precipitate was filtered and washed with 1 N HCl (2 × 7 mL), H 2 O (2 × 7 mL). At last, the precipitate was purified by thin layer chromatography (ethyl acetate/petroleum ether: 2/3) to afford light orange solid (12 mg). Oligomer 4 is a mixture of dimer, trimer, tetramer and pentamer. Figure S6 ATR-FTIR spectra in the 4000-600 cm −1 region of the product synthesized at octylbenzene/HOPG interface (purple curve) and 1,2,4-trichlorobenzene/HOPG interface (green curve), and the oligomer 4 (red curve). The spectra describe that there appears typical IR spectrum peat at 3294 cm -1 when performed at octylbenzene/HOPG interface, which is attributed to be stretching vibration of alkyne CH. This spetrum can also be found at the product synthesized in solution phase (oligomer 4). However, there is no CH sign in the on-surface synthesized product when using TCB as the solvent. Therefore, it can be concluded that the product at octylbenzene/HOPG interface may be linear polymers, whereas that at TCB/HOPG interface may almost be cyclic dimers.
